EXPLORATORY  TUNA   FISHING 
IN  THE  MARSHALL  ISLANDS 


Marine  Biologii 

FEB  8-1^1 

WOODS  HOLE,  MASS. 


SPECIAL  SCIENTIFIC  REPORT:  FISHERIES   No.  47 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
FISH  AND  WILDLIFE  SERVICE 


United  States  Department  of  the  Interior 

Oscar  L.  Chapman,  Secretary 

Fish  and  Wildlife  Service 

Albert  M.  Day,  Director 


Special  Scientific  Report  -  Fisheries 
No.  47 

EXPLORATORY  TUNA  FISHING  IN  THE  MARSHALL  ISLANDS 

Translated  from  the  Japanese  language  by 

SCAP  translators  and  W.  G.  Van  Campen 

Edited  by 

B.  M.  Shimada 

and 

W.  G.  Van  Campen 

Pacific  Oceanic  Fishery  Investigations 

CONTENTS 

Page 

1.  A  survey  of  tuna  fishing  grounds  in  the  Marshall  and 

Caroline  Islands,  By  Technician  Kenzo  Ikebe  l/ 1 

2.  Marshall  Islands  fishery  investigations  1926-27  2/ 5 


1/  From  South  Sea  Fishery  News  /~Nanyo  Suisan  Joho_y,  Vol.  5,  No.  1, 
pp.  6-9.  1941. 

2/  From  Progress  Report  of  the  South  Seas  Government-General  Fisheries 
Experiment  Station  [_  Nanyocho  Suisan  Shikenjo  Jigyo  Hokoku_/  for 
1923-1935. 


A  Survey  of  Tuna  Fishing  Grounds  in  the  Marshall  and  Caroline 

Islands 

Since  the  end  of  1938,  when  a  large  number  of  Japanese  fishing  vessels 
began  to  operate  among  the  South  Sea  Islands,  the  tuna  fishing  grounds  of 
t&ese  islands  have  attracted  the  attention  of  the  world. 

At  present,  however,  the  area  where  the  Japanese  tuna  vessels  fish 
is  limited  to  one  section  of  the  central  Caroline  group.   The  principal 
fishing  grounds,  in  general,  lie  between  1UA°   E  longitude  (near  Woleai 
Island)  and  153  E  longitude  (near  Namoluk  Island)  and  between  the  Equator 
(0°)  and  7°  N  latitude  (near  Truk) ,  although  recently  there  have  been  in- 
dications of  a  gradual  shift  eastward.   This  area  is  washed  by  the  Equa- 
torial Counter-current.   The  object  of  this  survey  conducted  by  the  Zuiho 
Maru  was  to  determine  whether  good  tuna  fishing  grounds  exist  in  the 
Equatorial  Counter-current  area  to  the  east  and  south  of  Pcnape,  Kusaie, 
and  Jaluit  Islands. 

The  survey  group  departed  from  Palau  on  10  November  last  and  returned 
on  28  December;  a  total  of  J+9   days  was  spent  on  this  survey.  Since  the 
detailed  report  on  this  survey  is  at  present  being  compiled  separately,  a 
rough  report  is  submitted  here  as  a  reference  for  persons  and  industries 
concerned. 

Brief  description  of  the  fishing  grounds. 

No.  1.   This  fishing  ground  is  located  about  55  miles  west  of  Tbleai. 
Island  and,  judging  from  the  WSW  flow  of  the  current,  is  in  the  Equatorial 
Current  area.   Since  this  vessel  had  other  official  business  to  attend  to 
at  Tfcleai,  the  survey  of  this  location  was  conducted  en  route  to  that  island. 
The  survey  group  expected  little  from  this  ground;  consequently,  only  20 
baskets  were  used. 

Mo.  2.   This  fishing  ground  is  located  about  130  miles  SE  of  Woleai  and 
south  of  Ianthe  Shoal.   The  E/S  flow  of  the  current  clearly  indicates  that 
it  lies  within  the  Equatorial  Counter-current.  One  hundred  baskets  of 
tuna  longlines,  each  having  six  hooks,  were  used,  making  a  total  of  600 
hooks  fished.  The  types  of  fish  caught  are  shown  in  the  table  and  the 
catch  ratio  was  1.5.  /  TN.  The  catch  ratio  is  the  number  of  tuna  and 
spearfish  taken  per  100  hooks  fished.  J 

No.  3.   This  ground  is  located  about  110  miles  SE  of  No.  2  fishing  ground 
or  about  2A0  miles  SE  of  Woleai.  The  E/S  flow  of  the  current  clearly 
indicates  that  it  lies  within  the  Equatorial  Counter-current.  A  rather- 
swift  flow  is  indicated  by  the  velocity  of  one  knot.   A  total  of  100 
baskets  were  used  and  the  tuna  catch  ratio  of  9.3  indicates  that  the  re- 
sults were  good. 

No.  U.      This  fishing  ground  is  located  about  100  miles  S/W  of  Truk  and, 
judging  from  the  SE/E  flow  of  the  current,  is  also  within  the  Equatorial 
Counter-current.  Because  of  the  condition  of  the  fish  hold,  the  number  of 
basket;;  used  was  cut  down  to  50.  The  catch  ratio  was  5.0,  which  indicates 
a  good  fishing  ground. 

No.  5.   This  fishing  ground  is  located  about  120  miles  SE  of  No.  L,   or 
about  200  miles  SSE  of  Truk.  The  easterly  flow  of  the  current  clearly 
indicates  that  it  too  lies  in  the  Equatorial  Counter-current  area.   The 


catch  ratio  was  6.3,  which  indicates  that  this  ground  is  richer  than  No.  4-. 
The  fact  that  more  big-eyed  tuna  were  found  than  yellowfin  is  a  singular 
phenomenon. 

No.  6.   This  fishing  ground  is  located  about  125  miles  SE  of  No.  5  or  about 
320  miles  SSE  of  Truk  and  north  of  Greenwich.   The  ENS  flow  of  the  current 
clearly  indicates  that  it  lies  within  the  Equatorial  Counter-current. 
As  in  the  case  of  No.  5,  50  baskets  were  used.   In  one  set  68  yellowfin 
and  3  black  marlin  were  caught;  this  means  a  ratio  of  23.7  and  indicates 
a  good  record.   I  believe  that  this  catch  ratio  of  23.7  is  almost  an 
epochal  record  for  the  Zuiho  Mara. 

No.  7.   This  fishing  ground  is  located  about  90  miles  S/E  of  Ponape 
Island.   A  catch  ratio  of  5.3  indicates  that  it  is  a  fairly  good  fishing 
ground.  Numerous  big-eyed  tuna  were  caught,  but  not  one  yellowfin  was 
taken. 

No.  3.   This  fishing  ground  is  located  about  125  miles  SE  of  No.  7  or 
about  210  miles  SSE  of  Ponape.   The  southeasterly  flow  of  the  current 
clearly  indicates  that  it  lies  in  the  Equatorial  Counter-current  area. 
Althougl  the  number  of  basket-  used  was  reduced  to  4-0,  4-5  yellowfin  were 
caught.   The  catch  ratio  of  19.2  indicates  a  rich  fishing  ground. 
No.  9.   This  fishing  ground  is  located  about  120  miles  E  of  Kusaie  I. 
This  ground  was  tested  during  the  vessel's  voyage  to  Jaluit  I.   The 
fishi-;^  grot   w>  z   not  as  good  as  we  expected. 

No.  10.   This  fishing  ground  is  located  about  130  miles  S/E  of  Jaluit. 
Tudgit:   Prom  the  easterly  flow  of  the  current,  it  lies  in  the  Equatorial 
nti  ""--current  a~  ea.   The  number  of  baskets  used  was  30  or  twice  as 
y  . .  fc]    r  "i  us  time.   In  one  set  v3  yellowfin  were  caught.  The 
catcl   itio  of  13. 1  indicates  that  this  ground  abounds  in  fish. 

Summary 

■  survey  was  conducted  on  only  eight  selecte:1  fishing  grou 
•  e   Lde>  sea  area  (about  345,600  square  miles)  between  1/.6 
170°  E  1    bi   •  and  between  2°  md  :>°  N  latitude.  Exe]  li 

shi  120  miles  east  of  Kusaie  I.,  which  had  a  catch 

1.3   bl   "h.  :'  ing  grounds  all  showed  catch,  ratios  greater 
t   ■  5;  IV,~   Lg   it  was  23.7  percent.   This  fully  proves  that  tun"  occur 

iantly  in  this  area.   There  is  no  doubt  that  the  results  of  this 
survey  will  c  greatly  to  the  development  of  the  tuna  fishing 

iniustry  in  the  islands. 

re,  if    co  isider  -  survey  of  the 

h  ratios  increased  as  we  sail     ito  the  lower  latitudes, 
we  can           •  that  othe:  grounds  can  be  found  south 

of  2J  -   .    ■   ide. 

Th  va  i  lity  cf  this  assumption  must  be  tested  by  a  later  survey, 

(January  If.) 

(Ncta)      On]  LsheS  are  reec  ■    id  on  the  foil  .  ling  table 

adet    tfc      '  "ading  of  types  of  fishes  caught.      Skipjack  and   sharks  are 

1 


QU 

C 

1 

•H 

T3 

P 

l-i 

Catch 

(inc 

fish) 

1 
1 

1 

• 

Cn 

• 

0 

• 

m 

• 

• 

cn 
cv 

CO 

• 

ir\ 

cv 

• 

0 

H 

en 

• 

i—i 

r-i 
0 

to 

rH 

o  p 

CO   -H     CO 

P  -P    CD 

3   cd   p, 
H  cr;   to 

P 

w  rH 

CD 

I     0  A 

4=    P 

i> 

co  <o   to 

m 

e  2 

VA 

H 
cv 

•H  r-1  vH 

en 

H 
,— 1 

H 

r-1 

53    CO 

CO 

CO 

CO 

O 

CO 

--, 

Eh 

c  c 

i>  p  p 

ir> 

Cu    P 

P   c 

in  p 

P 

en  p   p 

T3 

■P  H  t-i 

C"\   p  tH 

ri  iA 

vjj  »H 

3   «H 

-tf  P 

Cv    p 

C--       p     T-I 

P  Xi 

■P  rH 

VJ 

^4- 

H 

-P    r-1 

■P 

+> 

-P     IH 

CO    w 

P           P 

C         (4 

P       -J         - 

P 

P    P 

•P 

P 

P 

P            tn 

•H 

•h  -o  a  i 

•H   "O     B 

•riCri 

•H  TD 

•H     CO 

"D    CO 

•H  <0 

•h  x; 

•ri   'O     8 

CD 

cv 

<c    cd    S    w 

<fc    CD    S 

P  -P   P 

V     CD 

^     S 

CD     K 

^^ 

ti-     CD 

<t    CD    6 

•H  C„ 

AJ 

0   ©  a;  ^ 

O    <D  ^ 

O          «H 

O    CD    CO 

C   >i 

CD   ^ 

O    <D 

O     CD 

C     ffl  A 

c  c 

P 

H   T    O  H 

l-l     1     O 

r-1  -O  <H 

1-1     1     P 

rt    O 

1      O 

1—1     1 

r-1     1 

H    1     0 

CD 

CO 

n    Mi  CO  -H 

rH    C3  10 

rH   <D    P 

i—i   iaD  p 

H    u 

aO  co 

rH    bfl 

n    UO 

r-i    tuJ  CO 

Pi 

,p 

CD   >H  rH    CS 

CD  «H  H 

CD     r^   O 

CD   «H   +J 

CD  H 

•H   t-i 

CD  -H 

0   =H 

CD   t-\  t-\ 

02 

CO 

i>>,0   XI    W 

!>>,o  X) 

?~.    w      £ 

^X> 

;>».£' 

-Q  p) 

>irQ 

r->X> 

>i^   ^3 

C-. 

O    (0  T3 

^  <d 
•  o  w 

0 

CV 

O 

s 

8 

8 

8 

0 
0 

O 

O 

O 

O 

IX' 

003 

rH 

^0 

en 

m 

en 

CV 

CV 

CV 

■< 

53  ffi 

lu 

«M    -P 

O    CD   Ti 

0 

0 

£i    CD 

O 

0 

0 

0 

0 

O 

0 

O 

O 

O 

■  an 

(N 

rH 

H 

IT\ 

iA 

kA 

■w 

-4 

-4 

t»„ 

0    CO    3 

53  OQ 

-P    >» 

C  -P 

CD   -H 

p  0 

>* 

-* 

O 

CV 

1 

1 

1 

1 

1 

1 

M 

• 

• 

• 

• 

1 

I 

1 

1 

1 

1 

O 

O 

i-t 

O 

1 

1 

1 

1 

1 

1 

O    CD 

> 

P 

O 

•P   -H 
C  -P 

to: 

^ 

CO 

«s 

M 

1 

1 

<D    0 

to 

\ 

V. 

w 

K 

1 

H 

1 

p    CD 
3  -H 

E= 

W 

W 

w 

H 

w 

1 

CO 

1 

w 

O   « 

T3 

*-     P 

0  3 
0 

s  w 

53  w 

55  w 

55  w 

S3  W 

>=;  w 

53  W 

S3  W 

53  W 

£3  N 

p      fn 
O    O 

t>  en 

O  en 

en  en 

tx  c> 

sO  O 

0  0 

in  0 

in  t> 

O  O 

in  0 

•H 

H  m 

-«*rH 

rH  CV 

CN  CN 

ITv  lf\ 

<nc\i 

CJ  cv 

cn  cv 

CV  m 

-*  ^t- 

-P    CO 
•H    C 

1      1 

1    1 

1     1 

1      1 

1      1 

c\i  -J- 

1     1 

mo. 

1     1 

en  0 

I     1 

in  ^ 

I     1 

eno 

CO  iH 

^* 

-* 

VTv 

Vf\ 

ir\ 

ITi 

in 

sD 

^ 

O  xi 

l-l 

1-1 

rH 

iH 

r-1 

H 

1-1 

1— 1 

H 

r-1 

P-.   w 

•H 

fe 

>» 

CO 

cv 

3 

m 

O 

l-l 

CV 

cc 

0 

en 

vO 

Q 

t-i 

|H 

Oi 

CM 

cv 

cv 

cv 

5 

• 

t 

• 

• 

• 

• 

• 

• 

• 

• 

P 

t> 

> 

> 

^> 

> 

> 

t> 

t> 

0 

O 

O 

0 

0 

O 

O 

O 

0 

0 

0 

CD 

CD 

s 

53 

ss 

S3 

SB 

53 

53 

53 

53 

O 

a 

• 

0 

53 

H 

cv 

en 

~tf 

W\ 

■vO 

t- 

CX; 

O 

0 

rH 

CO 
C 

3 
o 

Si 
O 

CO 

c 


CV-, 
o 

-p 

fn 

(0 

o 


CO 

/ 

•H 

CO 

>> 

u 

S 

CD 

p 

o 

2 

l> 

I 

fi 

-p 

P>               i 

3 

i 

CD 

CO 

-p 

\ 

B 

s 

% 

H  -P 

CO           O    lu 

HI 

CO           _^J 

O 

c 

T3    Ci,          Si  -H 

"3 

©  CD 

T     7u           MX 

1-3    *    /7/t\ 

a>   c 

tic 

-P    Si 
2 

X!   r, 

-P 

f\r  j£   t/ \     ■" 

CO                   uu 
•HE          C    C 

<D    C 

Ck     o 

Ck     O          «n   -H 

\/^/^s\ 

H    c 

O     1 

Si          JG 

•H 

Si 

B  «P          c 

>   T3 

\/^jr / \ 

■P 

CO     0} 

T3                 «ri    CD 

£yy \ 

-p  -p 

C    CO          Ch    Sh 
3  -P                  CD 

0)' 

u 

B    2 

O    CO           £    |> 

P-.l 

•H 

•H    O 

Si    C           (DO 

CO  . 

Q 

H-i    O 

Ofl        so 

a} 

f 

1 

:  ■ 

v        1 

n 

^ 

Oi 

///// 

X  /  S  s 

4 

\     1 

^20' 

X/J> 

v/yy\ 

- 1 

h  UrtfeC/y 

c 

CO 

feJ>S|§§$y/ 

CO 

•H 

s     ~" " 

Si 

CO 

CO 

■H  foXpSKc&N 

CO 

Oj 

3 

r  K\\*$<Krn& 

& 

a 

o  tooCv«Ns£^A 

CO 

CO 

o 

O    

bo 

o  VSSSSSSXi 

•H 

o 

V 

X 

.0 

Oh           A^SsSSSj 

o> 

CB 

c 

'  a 

CO 

.    rij    J^SSxi''  — 

-v- 

•*■* 

1 

V 

c 

-    o  ' 

t ! 

— T\ 

1  c? 

CO 
CD 
C 
•H 
P,  - 

P< 

•H 
rH 

•iH 

1 
1 

\ 

\ 

yj 

)° 

CO 
CO 

y ^" 

' 

o 

-*■*     ^""T<-> 

x  ..  »    1 

S 

S 

/ziol21 

^i 

u 
o 

y^*1^^- 

)     pv 

^C  ( 

^> 

Cc 

/il 

0 

1 

1  \ 

o 

o 
oc 

r-l 


O 
O 


O 

o 

r-H 


O 
O 


O 
O 


o 
o 


O 

o 


o 


o 
o 


o 
c 
c- 


o 

o 

r-i 


k 


Marshall  Islands  Fishery  Investigations  1926-27 


Purpose 


The  Marshall  Islands  comprise  two  chains  of  islands,  the  Ralik  and 
the  Ratak,  which  are  located  in  the  easternmost  part  of  the  Japanese  South 
Seas.   This  is  a  virgin  fishing  ground  where  no  fishery  investigations 
have  ever  been  made.  All  that  we  have  are  scattered  reports  from  mariners 
of  having  seen  whales  and  schools  of  tuna  near  the  islands.   The  present 
paper  is  a  report  of  investigations,  chiefly  of  tuna,  carried  out  during 
1926  and  1927  in  cooperation  with  the  Fisheries  School  of  the  Ministry 
of  Agriculture  and  Forestry. 

Fishing  Gear 

1.  tuna  longlines 

2.  tuna  trolling  lines  (ordinary  trolling  lines) 

3.  stick-held  net  /_  bokeami_/  (for  bait  investigation) 

The  construction  of  the  above  gear  was  of  the  ordinary  sort 
and  therefore  the  description  of  it  is  omitted. 

Research  Vessel 

The  investigation  was  carried  out  during  training  cruises  of  the 
Fisheries  School's  training  vessel  Unyo  Maru. 

General  Outline  of  the  Investigations 

This  investigation  was  divided  into  two  periods  during  each  of  which 
a  technologist  was  ststioned  aboard  the  research  vessel  by  the  Government- 
General. 

from  December  6,  1926 
First  Period      to  January  9)  1927        Ralik  Chain 

o    1  tj  •  j     from  December  23,  1927        ,  „,  . 
Second  Period     %fj   Januapy  ^  ^       Ratak  Cham 

RALIK  CHAIN  INVESTIGATION 

General  Description  of  the  Fishing  Grounds 

The  area  covered  by  this  investigation  has  never  before  been  the 
subject  of  an  organized  fishery  investigation,  and  is  a  completely 
virgin  fishing  ground.   Judging  by  the  eye-witness  accounts  of  mariners, 
the  reports  of  the  catches  made  by  the  natives,  and  so  forth,  it  appears 
that  in  general,  the  Ratak  Chain  is  superior  as  a  fishing  ground  to  the 
Ralik  Chain.  It  is  said  that  the  waters  near  Mili  ani  Me jit  are  parti- 
cularly rich  in  fish,  and  it  is  reported  that  whales  are  often  sighted 
near  Arno  Atoll. 


The  best  catches  i ^  I    Ralik  Chain  have  hitherto  been  made  at 
Ailinglapalap  and  Kili  atolls,  the  waters  near  Kili  appearing  particularly 
promising,, 

Methods 

Two  fishing  boats  were  used,  with  the  Fisheries  School  training  vessel 

Unyo  Mara  (V^4  tons,  330  rated  horsepower)  as  tender.  Eighteen  baskets  of 

Boshu  type  tuna  long] in^  with  six  hooks  to  a  basket  were  used.  Bait  was 
frozen  squid  from  Japan. 

General  Description  of  the  Gear 

Mainline  160  fathoms 

Float-lines  2  lines  each  10  fathoms  long 

Hooks  6 

Distance  between  float-lines  and  branch-lines  20  fathoms 

Branch-lines 

Long  132"  fathoms  (line  10  fathoms,  cotton-wrapped  hemp  3jj  fathoms, 
wire  1  fathom) 

Short  6  fathoms  (line  lg-  fathoms,  cotton-wrapped  hemp  3g  fathoms, 
wire  1  fathom) 

Position  of  hooks  in  the  wate^  (estimated) 
Long  branches  4.8  fathoms  deep 
Short  branches  27  fathoms  deep 

Progress 

Experimental  fishing  grounds  were  selected  in  comparatively  calm  areas 
in  the  lee  of  the  islands  about  1  to  5  miles  off  the  reef,  taking  into  con- 
sideration the  movements  of  the  schools,  the  difficulty  or  ease  of  navigation, 
the  number  of  trials  which  were  to  be  made,  and  the  safety  of  the  fishing 
vessels,, 

Bait 

The  bait  was  refrigerated  squid  brought  from  Japan  in  the  Unyo  Maru's 
cold  storage,,  Flying  fish  and  all  sorts  of  reef-fish  are  generally  distributed 
throughout  thpse  islands  and  can  easily  be  taken  for  bait. 

General  Results  at  Each  Fishing  Ground 

I  A  yellowfin  was  taken  on  the  long  branch-line  nearest  the  reef. 

II  One  flat-hfaded  shark  /  Scoliodon  walbechmi  /;  some  baits  taken. 

ITT  a  ohird  of  the  baits  were  taken,  especially  on  the  short  lines.   The 
current  offshore  set  NL„   Inshore  there  was  a  slow  countercurrent. 

IV   1  to  5  miles  off  the  reef.  East  SE  current.  According  to  the  natives 
many  tuna  are  taken  by  trolling  in  the  vicinity.  Saw  flying  fish 
flying  near  the  entrance  to  South  Pass. 


V  One  yellowfin  on  a  long  branch  of  the  fourth  basket  from  the  reef 
(about  1.5  miles).   Current  S,  rather  swift. 

VI  Weather  calm,  no  current,  position  of  gear  did  not  change.  Almost 
ail  of  the  baits  were  untouched. 

VII  0.5  to  3  miles  off  the  reef.   Nothing  to  report. 

VIII  0.5  to  5  miles  off  the  reef.   Rapid  current  running  NE  along  the 
coast,  somewhat  slower  offshore.  Speed  of  current  0.5  to  2  knots. 
One  yellowfin  on  a  lone  branch,  and  one  spearfish  and  one  okisawara 
/"unidentified  eybiid_/  on  short  branches. 

IX  1  to  6  miles  off  the  reef. 

Immediately  after  getting  the  gear  in  the  water  a  70-kan  /  578.9  lbj/ 
marlin  was  taken  on  a  short  branch  of  the  section  of  line  nearest  the 
reef.   There  had  been  heavy  rain  since  the  previous  evening.   The 
current  was  NE,  about  1.5  knots,  slower  offshore. 

X  1  to  6  miles  off  the  reef. 

No  catch.  Occasional  showers. 

XI  2  to  6  miles  off  the  reef. 

With  16  baskets  of  line  in  the  water,  a  spearfish  was  taken  on  the 
ninth  section  of  line  from  the  reef.   Current  N,  1  knot.  Strong  wind, 
showers. 

XII  1  to  2  miles  off  the  reef. 

No  catch.   Slow  NE  current.   Weather  bad,  occasional  showers. 

XIII  16  sections  of  line  used.   Two  yellowfin  were  taken  on  long  branches 
of  the  second  and  eight  sections  from  the  reef.   Current  NE,  1.5 
knots.   Weather  calm  but  distant  lightning  was  seen.   Water  tempera- 
ture 50  fathoms  below  the  surface  was  measured  and  found  to  be  26.3 
C,  identical  with  the  body  temperature  of  the  tuna  which  had  been 
taken.   Consequently  it  was  considered  that  this  was  the  depth  at 
which  the  tuna  were  swimming,  and  the  hooks  were  lowered  10  fathoms. 

XIV  1  to  2  miles  off  the  reef. 

One  yellowfin  was  taken  on  a  long  branch  of  the  second  section  of  line 
of  eight  sections  used  (two  boats  working  together  operated  16  sections 
of  line).  Current  following  the  coast  N,  1.5  knots.   Weather  calm 
with  occasional  showers.   Beginning  this  time  we  attached  ^loats  to 
only  half  of  the  float-lines  and  got  better  results. 

XV  Operated  16  sections  of  line.   Yellowfin  were  taken  on  the  eighth 
and  the  eleventh  from  the  reef.  One  spearfish  was  taken  on  the  16th 
section.  The  currents  were  irregular  and  the  main  line  got  tangled  up. 

XVI  Nothing  to  report. 

The  log  of  the  fishing  operations  is  shown  in  the  attached  table. 


Results 

Horizontal  distribution  of  the  tuna. 

From  the  results  of  this  study,  it  appears  that  the  tuna  occur  close 
to  the  reef,  while  the  spearfish  are  found  farther  offshore.   The  former 
are  most  numerous  within  1  to  3  miles  of  the  reef,  the  latter  at  distances 
greater  than  3  miles  offshore.   The  greatest  number  of  fish  are  caught 
off  channel  entrances,  and  where  currents  meet  off  the  angles  and  points 
of  islands.   No  trials  were  made  in  the  open  sea  away  from  the  influence 
of  the  islands,  because  of  the  shortage  of  time  and  personnel,  and  so 
unfortunately  no  opinion  can  be  given  as  to  the  worth  of  such  fishing 
grounds. 

Vertical  distribution  of  the  tuna. 

The  tuna  appear  to  occur  at  depths  of  50  to  60  fathoms  in  this 
archipelago. 

1.  Determined  by  correlating  oceanographic  observations  with  the  body 
temperature  of  tuna  (taken  immediately  after  capture  and  before  the 
fish  died) . 

2.  Tuna  were  tal  en  on  the  long  branches  with  hooks  at  a  depth  of  about 
50  fathoms. 

3.  When  the  gear  was  altered  to  put  all  of  the  hooks  down  to  50  fathoms, 
the  catch  increased. 

Our  conclusions  are  deduced  from  the  above  points  and,  although  no 
final  decision  can  be  made  yet,  it  is  thought  that  this  matter  is  worthy 
of  study. 

Density  of  the  tunas 

It  would  be  premature  to  determine  the  density  of  the  tuna  population 
in  the  area  on  the  basis  of  this  one  study,  but  from  our  results  it  is 
difficult  to  see  where  the  density  is  remarkably  greater  than  that  found 
in  Japanese  waters.   The  results  may  be  conveniently  summarized  as  follows: 


Number  of  operations 
Number  of  times  there  was  no  catch 
Largest  catch         Yellowfin 

Spearfish 
Gear  used  average 


20 
7 

2  (206.75  lbs.) 
1  (90.97  lbs.) 

16  baskets 


Remarks 


A  study  like  this  one  is  necessarily  very  different  from  a  commercial 
operation.  Because  we  continually  moved  on  from  one  fishing  ground  to 
another  and  did  not  regulate  the  length  of  our  stay  on  a  particular  ground 
according  to  the  good  or  bad  catch  which  we  made  there,  our  catch  ratio 
was  comparatively  poor.  If  we  were  to  rely  on  this  catch  ratio  to  discover 
the  best  fishing  grounds,  and  try  to  imagine  the  amount  of  fish  which 


would  be  taken  by  commercial  operators,  it  would  be  as  follows: 

Calculated  for  one  month  of  operations  with  a  20-ton  fishing  boat 

Number  of  times  fished  30  times 

Number  of  times  no  catch  10  times 

Average  catch  per  operation  827  pounds 

Gear  used  45  baskets 

This  would  give  a  monthly  catch  of  16,54-0  pounds,  which  compares  with 
the  highest  catches  made  in  Japanese  water s„ 


Table  of  Catch 


Station 

Species 

Number 

Weight 
[Unit?] 

Food 

Processing 

1 

shark 
cybiid 

2 

1 

1300 

reef -fish 

2 

shark 

1 

3 

spearfish 

1 

05Q0 

4 

squid 

1 

5 

cybiid 

2 

700 
81Q 

oil  395 

A 

5 

7 

shark 

8 

shark 
dolphin 

1 
1 

big-eye 

T_ 

300 

cybiid 

1 

800 

skipjack 

oil  3 

spearfish 

1 

1000 

oil  34 

9 

spearfish 

1 

1 

7jj0 

reef-fish 

water  292 

10 

11 

spearfish 

1 

46 

water  14.7 

12 

Lfti 

13 

big-eye 

2 

1600 
3QO, 

oil  47 

14 

spearfish 
dolphin 

1 
2 

2200 

15 

spearfish 

1 

1100 

—  —   •  J 

big-eye 

1 

UCO 

squid 

yellowfin 

1 

1300 

reef-fish 

16 

spearfish 

1 

1300 

water  49 

17 

big- eye 

2 

205.0 

10^0 

18 

— 

19 

big-eye 

1 

2000 

20 

big-eye 

1 

2000 
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Date 

Fishing  Ground 

Operation 

Number  of 
Fish  Taken 

Sea 

Term. 

Weather 

Notes 

6 

Rongelap 

longlines 

1 

28,9 

clear 

1  fish,  107.5  lbs. 

7 

Rongelap 

it 

_ 

27.8 

it 

13 

Jaluit 

it 

1 

28.9 

it 

14 

Ailinglapalap 

ii 

- 

29.0 

15 

Ailinglapalap 

it 

2 

23.5 

it 

1  fish  57.9  lbs. 
1  fish  70.2  lbs. 

16 

Ailinglapap 
Wotja 

it 
n 

- 

28.9 
28.5 

tt 
cloudy 

17 

Wotja 

tt 

2 

23.5 

clear 

1  fish  57.9  lbs. 
1  fish  24.8  lbs. 

18 

S  of  Namu 

ii 

1 

27.0 

rain 

1  fish  62.9  lbs. 

1  -' 

S  of  Namu 

n 

- 

28.4 

cloudy 

20 

N  of  Namu 

tt 

1 

eCC*  *  -C 

it 

1  fish  330  lbs. 

21 

S  of  Kwajalein 

it 

2 

23.1 

it 

1  fish  132  lbs. 
1  fish  24.8  lbs. 

22 

N  of  Kwajalein 

ti 

1 

28.0 

it 

1  fish  182  lbs. 

24 

Wotja 

ti 

- 

28.2 

rain 

25 

Ailinglapalap 

it 

3 

28.7 

cloudy 

1  fish  91  lbs. 
1  fish  116  lbs. 
1  fish  108  lbs. 

26 

Ailinglapalap 

ii 

1 
January  1( 

28.7 
?27 

tt 

1  fish  108  lbs. 

4 

W  end  of  Jaluit 

longlines 

2 

23.5 

cloudy 

1  fish  8.3  lbs. 
1  fish  165  lbs. 

5 

S  end  of  Jaluit 

it 

- 

23.4 

ii 

9 

Kusaie 

n 

- 

28.7 

n 

15 

aear  Ponape  Cnarmel 

ii 

1 

1  fish  207  lbs. 

10 
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RATAK  CHAIN  INVESTIGATION 

Period  Covered 

December  23,  1927  to  January  23,  1928 

Method  of  Investigation 

This  being  a  continuation  of  the  previous  year's  investigation,  the 
same  method  was  used. 

General  Description  of  the  Fishing  Ground s 

This  investigation  was  carried  out  throughout  the  waters  adjacent  to 
the  islands  cf  the  Ratak  chain^  supplementing  the  previous  year's  investi- 
gation of  the  Ralik  chain,,   This  investigation  was  intended  to  lay  the 
foundation  for  the  exploitation  of  the  fisheries  of  the  Marshall  Islands, 
but,  like  that  of  the  preceding  year,  it  was  limited  by  the  short  period 
of  time  available  and  the  difficulty  of  operating  small  boats  in  the 
strong  NE  trade  winds  and  did  not,'un     lately,  provide  all  the  informa- 
tion about  oceanographic  and  fishery  conditions  which  we  had  expected.  The 
general  situation  with  regard  to  the  fishing  grounds  was  similar  to  that 
found  in  the  Ralik  chain . 

Methods 

Gear,  facilities,  and  methods  were  all  identical  with  those  used  the 
preceding  year. 

Bait 

As  was  done  the  year  before,  frozen  squid  were  brought  from  Japan  by 
the  Unyo  Maru,  however,  some  thought  should  be  given  to  the  labor  and 
expense  required  for  keeping  refrigerated  squid  on  long  voyages  to  distant 
points  in  tropic  seas,  as  in  the  present  investigation.,  Squid  which 
originally  cost  2  or  3  sen  apiece  become  worth  ten  times  as  much.  It  is 
therefore  necessary  to  seek  suitable  bait  near  the  fishing  grounds.   !7e 
investigated  the  supply  of  iwashi  £  sardine-like  fishes_/,  carangids, 
flying  fish,  and  reef-fish  at  each  island  and  took  quite  a  number  of  iwashi. 
which  we  salted  down  and  used  for  bait. 

General  Results  at  Each  Fishing  Ground 

I  W  of  Taongi  atoll,  1  mile  off  the  reef 

2  big-eye,  1  yellowfin,  2  sharks. 
Many  yellowfin  around  the  island 

II  SW  of  Bikar  atoll,  1.5  miles  off  the  reef 

1  yellowfin,  3  sharks 

Yello'.Tfin  and  pearl-shell  plentiful.   Schools  cf  green  sea- 
turtles  are  seen  around  May  and  June. 
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III  S  of  Utirik  atoll,  1.5  miles  off  the  reef 

No  catch,  rough  weather  made  operation  difficult.   It  is  said 
that  at  certain  seasons  many  tuna  migrate  into  these  waters,  and 
in  May  and  June  many  schools  of  green  sea-turtles  appear. 
Pearl  oysters  and  tridacna  are  abundant. 

IV  W  of  Aiiuk  atoll,  1  mile  off  the  reef 

No  catch,  yellowfin  said  to  be  abundant  around  October. 

V  N  of  Wotje,  2  miles  off  the  reef 

6  yellowfin,  1  cybiid,  1  shark 

Adverse  currents  and  rough  weather  made  operation  difficult. 

VI  N  of  Erikub,  .5  mile  off  the  reef 

1  big-eye,  2  yellowfin 

Sea  and  wind  high,  operated  in  lee  of  island. 

VII  SW  of  Erikub,  1.5  miles  off  reef 

No  catch. 

VIII  SW  of  Wotje,    2  miles  off  reef 

1  yellowfin 

Sea  and  wind  high,  operation  impossible,  especially  off  entrance 

to  passes. 

It  is  thought  that  there  is  no  great  difference  between  the 

results  obtained  in  day  and  night  operations. 

IX  N  of  Maloelap  atoll,  2  miles  off  the  reef  at  Kaven  Island. 

1  shark 

X  N  of  Maloelap,  2  miles  off  reef 

No  catch 

Weather  bad,  discontinued  operations. 

XI  SW  of  Maloelap  entrance  to  pass 

1  yellowfin 

Iwashi  were  taken  inside  the  reef  and  used  for  bait  along  with 
the  squid.  They  gave  better  results  than  the  squid.  Currents 
were  fast  and  fouled  up  the  gear. 

XII  Arno  atoll,  near  Ine  anchorage,  1  mile  off  the  reef 

No  catch 

XIII  Aur  atoll,  N  of  Ine  anchorage,  2  miles  off  the  reef 

1  sailfish 
Current  N,  swift 

XIV  S  of  Aur  atoll,  2  miles  off  the  reef 

1  yellowfin,  1  shark 
Current  S,  fast 
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XV  S  of  Aur  atoll,  2  miles  off  the  reef 

1  yellowfin 

leather  good  but  currents  bad.   The  natives  of  the  locality- 
catch  yellowfin  pole-fishing. 

XVI  S  of  Mili  atoll.  0.5  mile  off  the  reef 

1  big-eye,  1  spearfish 

Weather  calm,  current,  gentle,  spearfish  were  seen  leaping  in 

the  vicinity.. 

XVII  W  of  Mili  atoll,  1  mile  off  the  reef 

1  yellowfin 

'leather  clear,  sea  calm,  current  N  l/3  knot 

XVIII  S  of  Mili  Island,  0.5  miles  off  the  reef 

I  yellowfin 

It  was  planned  to  set  the  gear  in  the  entrance  to  Tokowa  Pass, 
(a  good  fishing  ground  near  Mili  Island),  but  this  was  impos- 
sible because  of  strong  winds  and  high  seas.   Mili  Island  has 
the  reputation  of  being  the  best  tuna  fishing  ground  in  the 
southern  latak  chain.  Elackfish  were  seen  cruising  in  nearby 
waters.  Muroaji  /probably  Decapturus  sp._/  are  abundant  in 
the  lagoon  and  are  easily  taker.  „  They  are  highly  suitable  for 
bait0 

Observations 

As  was  shown  in  last  year's  Ralik  chain  investigation,  fish  occur 
most  abundantly  around  the  promontories  of  islands  and  near  the  entrances 
to  channels.  It  is  thought  that  food  is  comparatively  abundant  at  such 
places  because  of  the  currents  and  for  other  reasons.  This  investigation, 
like  last  year's,  extended  over  only  a  short  period  of  time  and  included 
only  eighteen  trials.   It  is  to  be  regretted  that  no  data  were  gathered 
en  ope. -:^ions  on  the  open  sea  away  from  the  islands. 

Wotje  occupies  an  approximately  central  position  in  this  chain.  It 
is  felt  that  in  general  better  catches  are  made  north  of  Wotje  than  are 
made  in  the  southern  part  of  the  chain. 

However,  the  waters  adjacent  to  Mili  atoll  are  thought  to  be  a 
promising  fishing  ground. 

Horizontal  Distribution  of  Tuna 

Roughly  the  same  as  in  the  previous  year's  investigation  and  therefore 
omitted. 

Vertical  Distribution  of  the  Tuna 

The  water  temperatures  at  approximately  50  to  60  fathoms  are  thought 
tc  be  suitable  for  tuna  and  spearfish.   These  temperatures  are  26  to  29 
degrees  C.  and  do  not  differ  much  from  the  surface  temperatures. 
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However,  we  heard  that  around  the  entrance  to  Jabor  Pass  at  Jaluit 
atoll  100  fathoms  is  the  best  depth  for  catching  tuna,  and  from  this  we 
judge  that  perhaps  somewhat  greater  depths  than  we  have  been  fishing 
would  be  more  suitable.   In  other  respects  our  observations  are  roughly 
the  same  as  last  year's. 

Results 

As  described  above,  this  Marshall  Islands  fishery  investigation  con- 
sisted of  only  two  expeditions,  however,  the  results  we  have  obtained 
indicate  that  tuna  are  abundant  throughout  the  area  and  that  many  occur 
in  the  waters  near  the  coasts  of  the  islands. 

Natives  and  resident  Japanese  generally  say  that  the  fishing  season 
is  during  the  northeast  trades,  but  some  say  that  it  is  during  the  calm 
season. 

It  is  difficult  to  affirm  either  of  these  theories;,  but  at  any  rate 
there  are  evidence  that  fish  are  abundant  throughout  the  four  seasons  and 
that  they  are  taken  at  all  times. 

More  spearfish  and  big-eye  were  taken  in  the  Ralik  chain,  while  more 
yellowfin  were  taken  in  the  Ratal:  chain.   It  would  be  premature  to  make 
any  generalizations  from  this  on  the  distribution  of  fishes  in  the  two 
chains  of  islands,  however,  it  appears  that  in  both  groups  the  density 
of  the  fish  population  is  greater  in  the  northern  than  in  the  southern 
part.   It  can  be  said  that  oceanographic  conditions  are  generally 
identical  in  the  two  chains. 

The  sparsely  scattered  distribution  of  the  schools  throughout  the 
archipelago  seems  to  reflect  a  condition  which  is  common  everywhere  in 
the  South  Seas. 

Baitfish  are  fairly  abundant  around  the  shores  of  all  the  islands 
and  are  easily  taken,  a  circumstance  which  favors  the  fishery. 

Now  that  the  promising  prospects  of  the  Marshall  Islands  tuna  fishery 
have  been  recognized,  as  outlined  above,  it  is  essential  that  further 
studies  be  carried  out  to  select  the  best  fishing  grounds  and  provide 
guidance  for  the  development  of  the  fishing  industry  in  the  islands. 
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Daily  Log  of  Ratak  Chain  Tuna  Investigation 
December  1927 


Date 

Fishing  Ground 

Operation 

No.  of 
Fish 

Water 
Temp, 

Weather 

Notes 

23 

W  of  Taongi 

longlines 

2 

26.0 

clear 

1  fish  91  lbs. 

trolling 

1 

1  fish  17.1  lbs. 

2U 

/"no  fishing_7 

25,0 

50$ 
clear 

25 

SW  of  Bikar 

longlines 

1 

27  o  3 

clear9 

then 

cloudy 

1  fish  4-1,4  lbs. 

26 

S_cf  Utirik 

ti 

27.5 

clear 

27 

/  no  flshing_/ 

28.0 

clear 

23 

W  of  Ailuk 

ID 

27,5 

ii 

W  of  Wotje 

6 

27c  5 

134-  lbs„  average 

29 

/no  fishing_/ 

28,0 

it 

30 

£  no  fishing_7 

28„0 

n 

January  1928 

/"no  fishing_7 

2.8  o0 

half  clear 

2 

n 

27.0 

clear 

3 

28o0 

cloudy 

6 

• 

bait-netj, 
beach  seine, 
trolling 

cloudy 

investigating  mis- 
cellaneous fishes 

7 
8 

N  of  Erikub 
SW  of  Erikub 

longlines 
n 

U 

27.2 
27.6 

ii 

1  fish  21.8  lbs. 
1  fish  99.2  lbs. 

9 

SW  of  Wotje 

!« 

1 

27,5 

ii 

1  fish  82,7  lbs. 

10 

N  end  of  Maloelap 
near  Kaven  I0 

II 

27,7 
27.  5 

ii 

11 

/"no  fishingj? 

27,7 

it 

U 

n 

27.5 

ii 

15 

SW  of  Maloelap 

/~no  fishing_/ 

II 

1 

27.5 

it 

1  fish  16.5  lbs. 

16 

III 

28.0 

ii 

17 

Arno  (Ine) 

longlines 

27.8 

clear 

18 

N  of  Arno 

ii 

1 

27o8 

H 

1  fish  49.6  lbs. 

19 

S  of  Arno 

it 

1 

28„3 

It 

1  fish  108  lbs. 

1 

27.8 

It 

1  fish  16.5  lbs. 

20 

W  of  Mill 

n 

2 

28.4 

tt 

1  fish  16.5  lbs. 
1  fish  132  lbs. 

22 

W  of  Mill 

ii 

1 

28,0 

cloudy 

1  fish  33,1  lbs. 

23 

S  of  Mili 

it 

X 

28.2 

clear 

1  fish  U.4.  lbs. 
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Table  of 

Water  Temperatures 

Position 

Temperature 

Date 

E  Longitude 

N  latitude 

Surface 

ID  fathoms 

25  fathoms 

50  fathoms 

100  fathoms 

7 

169=55 

9-10 

27,2 

27„5 

27,4 

27,3 

20,9 

9 

169-51 

9-26 

27,5 

27o5 

27.5 

27,4 

20  „  5 

10 

170-54 

8-54 

27  o  7 

27„7 

27,8 

27„6 

18,9 

15 

171=0 

8-37 

27o5 

27„5 

27,5 

27  .  6 

156 

19 

171-45 

6-57 

28,3 

28„4 

2801 

28o0 

1606 

n 

171-32 

.7-4 

27o8 

28„0 

28„8 

21. U 

17o0 

20 

171-43 

6-8 

2804 

28„5 

28„4 

28„2 

15o4 

22 

171-56 

6-3 

28o0 

28,2 

2802 

2802 

21,2 

23 

171-43 

6-6 

2802 

2802 

28.0 

|   27.7 

19o8 

Table  of  Experimental 

Fishing  /Ratak  Chain_/ 

Station 
No, 

Date 

Place 

Position 

Noo  of 
Boats 

No,  of 
Baskets 

Weather 

Wind 

Longc 

Lat„ 

Direction 

1 

12-23 

West  of 

168°55*E 

14°34!N 

2 

16 

B 

NE 

2 

evening 
12-25 

Taongi 

Bikar 

KO°048E 

12°11 5  N 

2 

16 

BC 

NE 

3 

evening 

12-e26 

Utirik 

169°483E 

11°12'N 

3 

20 

BC 

NE 

4 

evening 
12=28 

Ailuk 

169°52»E 

10°21'N 

2 

16 

B 

NE 

5 

morning 
12-28 

Wotje 

n 

9°25?N 

2 

16 

B 

NE 

6 

evening 

North  of 

169° 55 'E 

9o10°N 

2 

16 

B 

ENE 

7 

evening 
1-8 

Erikub 
South  of 

170°01'E 

9°018N 

2 

16 

C 

NE 

8 

morning 
1-9 

Erikub 
Wotje 

169°51'E 

9°26»N 

3 

20 

B 

NE 

9 

forenoon 
1-10 

West  of 

170° 51' E 

8C50'N 

2 

16 

B 

NE 

10 

morning 
1-10 

NIaioelap 
n 

it 

n 

2 

16 

BC 

NE 

11 

evening 
1-15 

Southwest  of 

171°50eE 

8°32»N 

2 

16 

BC 

NE 

12 

13 

evening 
1-17 
morning 
1-18 

Maioelap 

Ar-no 

(Ine) 

t! 

171°45!E 

171°57»E 

6°58»N 
it 

O 

2 

16 

16 

B 
BC 

ENE 
NE 

14 

morning 
1=19 

n 

171°45'E 

6°51'N 

2 

16 

B 

NE 

15 

morning 
1-19 

n 

171°32'E 

7°04'N 

2 

16 

CB 

ENE 

16 

evening 
1-20 

Mili 

171°43«E 

6°08»N 

2 

16 

B 

ENE 

17 

evening 
1-22 

ii 

171°56«E 

6°03'N 

2 

16 

C 

ENE 

18 

evening 
1-23 

evening 

ii 

171%3'E 

6°06'N 

2 

16 

B 

ENE 

19 


Table  of  Experimental  Fishing  t 

/~Ratak  Cha: 

.n_7(C 

Dntinued) 

Wind 
Force 

Atmos0 
Pressure 

Air 

Temp, 

Water  Temperatures 

Clarity 

Tip«s 

Station 

Set  Line 

No. 

Surface 

10 

25 

50 

100 

Start 

Finish 

1 

2 

758.5 

75o0 

26,0 

26,0 

26,0 

26o0 

22.7 

30m 

5s55 

6:30 

2 

3 

758,0 

77,0 

27,3 

27,3 

27,5 

27,5 

13,3 

30 

5:40 

6:23 

3 

2 

753,0 

76,0 

27,5 

27,3 

27,0 

27,5 

19,5 

5s  50 

6:30 

4 

2 

758,0 

77o0 

27,5 

27,5 

27,5 

27,2 

16,7 

39 

7:00 

7:20 

5 

2 

758,0 

79,0 

27,5 

27,8 

27,5 

27,6 

19.9 

24 

4:30 

5:00 

6 

3 

758,0 

77o0 

27,2 

27,5 

27,4- 

27  „  3 

20,9 

19 

5?40 

6:45 

7 

2 

753,0 

77,0 

27,6 

27,5 

27,6 

27,5 

18,4 

23 

4:35 

5:40 

8 

3 

759o0 

77,0 

27,5 

27,5 

27,5 

27,4 

20,5 

25 

7s  40 

8;  50 

9 

3 

753,0 

78,0 

27,7 

27,7 

27,5 

27,6 

13,0 

28 

5:10 

5:45 

1C 

3 

757,0 

80,0 

27,5 

6:00 

6:20 

11 

A 

755,7 

78,0 

27,5 

27,5 

27,5 

27,5 

15,6 

20 

3:00 

6:00 

12 

1 

756,0 

78,0 

27,8 

4:55 

5:20 

13 

2 

755,5 

77,0 

27,8 

5:00 

6:00 

H 

1 

756,0 

76,0 

28,3 

5:00 

5:40 

15 

754,5 

79o0 

27,8 

28„0 

27,8 

27,4 

17,0 

29 

5:30 

6:00 

16 

2 

754,0 

83c0 

28,4 

28,5 

28,4 

28,2 

15,4 

20 

5s28 

6:50 

17 

3 

758o0 

76,0 

28,0 

23.2 

28,2 

28,2 

21.2 

20 

5:15 

5:40 

18 

3 

753o0 

77,0 

28,2 

2802 

28,0 

27,5 

19,8 

27 

5:00 

5:40 

20 


Table  ;f  Experimental  Fis 

--ing  /~Ratak  Chain  7  (Continued) 

Station 

Times 

r=  i 

Other 

Disj 

Take  in  line 

Bait 

\JO.    . 

Ncc 

Yel 

Spearf i 

of  Catch 

Start  Finish 

1 

8  s  20 

squid 
100 

I  90  xbs„ 

1  33  11 

2  sh 

Used  ^or 

food 

2 

:- 

1! 

1  4.1  lbs. 

3  sharks 

3 

8s00 

9?00 

120 

A 

8  s  00 

Bsi 

«5 

8s00 

100 

2  33  lbs. 
1  12 

1  25  » 

2  3" 
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